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In a recent conversation with Frank Gehry about the drawings that are 
the subject of this book I was reminded of my mother, a well-known 
graphologist in the Netherlands, who proved to me that every stroke 
of the pen and every written gesture opened up a whole world to the 
experienced handwriting expert. I told Gehry that my mother once 
analyzed the writing of my oldest friend, Rem Koolhaas, and predicted 
that he would in the course of his life be involved with museums, 
libraries, and other such cultural institutions. This was many years before 
Rem deserted our joint filmmaking efforts to study architecture, and 
subsequently take on the world’s museums and libraries, just like my 
mother said he would. 

When I first looked at Gehry’s drawings my mind instantly connected 
his artistic scribbles to the computer as the perfect medium to analyze and 
translate his inimitable gestures into architecture. When a trained hand¬ 
writing expert can analyze the highly personal flourishes of the human 
hand to the extent described above, then it seems entirely reasonable to 
suggest that a computer can translate and interpret them just as well. In 
fact, this is a task that millions of computers perform every day, checking 
the authenticity of credit card signatures and performing all kinds of 
handwriting recognition tasks for intelligence agencies across the globe. 

As should be obvious by now, I am neither an architect, nor an art 
historian. The focus of my contribution to this book will be to establish 
Frank Gehry’s importance as a trailblazer for the digital age. When we 
met, however, I was surprised at how reluctant he was to consider him¬ 
self a digital pioneer. Although he did credit the computer for playing 
a major role in his organizational process, providing him with the upper 



hand in the often-contentious relationship between architects and 
“parental” developers, he looked at the computer primarily as a 
number-crunching machine rather than an active participant in his 
creative process. 

I told him that on an intuitive level he may be much more connected 
to the computer’s digital intelligence than he thinks and that the popular 
perception of his work as computer-driven architecture may indeed be 
more to the point than his own attitude towards the technology suggests. 
Even though Gehry was willing to listen, he wasn’t quite prepared to 
accept the visionary mantle he so clearly deserves, leaving it up to me 
to articulate his importance for the digital era regardless of his own 
day-to-day relationship with the computer. In any case, that is ultimately 
irrelevant. After all, it is a well-published fact that the writer William 
Gibson has only a perfunctory knowledge of computers and invented 
the term “cyberspace” while working on an IBM Selectric typewriter, 
and that hasn’t prevented anyone from heralding him as one of the most 
visionary authors articulating the digital age. In the case of Gehry, it is 
interesting to note that every architectural expert who writes about his 
creative process focuses on the fact that the computer is merely a stepping 
stone. The cover copy of the book Gehry Talks even goes out of its way 
to proclaim that “the computer is a tool, not a partner, an instrument for 
catching the curve, not for inventing it.” As I will demonstrate, however, 
the general public has a distinctly different impression. 

The appreciation of Gehry’s work by his peers often doesn’t seem to 
measure up to his tremendous popular success. In the course of writing 
this chapter I came across considerable criticism heaped upon Gehry 
from within the architectural community. One writer I know described 
the Walt Disney Concert Hall in Los Angeles (Project 19) as a stack of 
tissues thrown away by someone with a head cold, while a prominent 
young Dutch architect’s reluctant visit to the building only produced the 
disdainful comment that the stainless-steel surfaces were sloppily applied. 
A quick poll among architecture students at Sci-Arc in LA had equally 
lukewarm results, although, in light of the above, the suggestion that 
Frank Gehry might at least “save us from the Dutch” did stand out. 
Around the same time, former New York Times architecture critic and 
sometime Gehry fan Herbert Muschamp, saw fit to describe Gehry’s 
Experience Music Project building in Seattle (Project 09) as “something 
that crawled out of the sea, rolled over, and died.” 

By contrast, an arbitrary sampling of the public’s response to the 
Disney Concert Hall showed that people outside of the profession have 
a much deeper connection to the building than to most other architec¬ 
ture they ever encountered. During the building’s official unveiling its 
reception was positively ecstatic. One sophisticated connoisseur of art 
I know admitted that she cried upon coming face to face with the 




Fig. 1. Guggenheim Museum, Bilbao 
(photo: David Heald © SRGF, New York). 


Fig. 2. Walt Disney Concert Hall, Los Angeles (photo: Grant Mudford). 


strikingly different architecture, while a talented young screenwriter 
of my acquaintance went so far as to break down the most important 
milestones in the history of architecture as follows: “First there was 
pyramid builder Imhotep, next came the Renaissance architect Palladio, 
and now, at the dawn of the Digital Age, we have Frank Gehry.” 

Whatever we might think of these opinions, one thing stands out 
within the public’s reaction to Gehry’s work: they appear to be most 
affected by those buildings that represent the biggest departure from 
the Modernist aesthetic, such as the Guggenheim Museum in Bilbao 
(Project 06 ) and Disney Concert Hall, both of which are perceived 
as somehow strongly associated with the computer. Clearly, the notion 
of the “computer” in this context evokes something much bigger than 
the utilitarian devices people stare at every day at work. It is as if the 
people beholding the complex shape of Gehry’s buildings are infused 
with a deep sense of longing for the future. 

Similarly, my use of the term “computer” in this essay implies a much 
larger context than the common connotation of a physical box, loaded 
with circuit boards and software applications. In our networked world 
that box is gradually reduced to being just an interface that gives us access 
to the internet, which increasingly manifests itself as an all-encompassing 
intelligence freed of all boundaries of time and space. The box itself, 
to the extent there will even be one in the future, no longer needs to 
be encumbered by onboard software or data taxing its limited memory. 
Instead, all information processing will increasingly take place on servers, 
providing the online users with “intelligence on tap.” Any serious com¬ 
puting will automatically be outsourced to “invisible” processors whose 















Fig. 3. Frank Gehry, drawing for the Samsung Museum of Modern Art 
(unbuilt), Seoul, Korea, ink on paper, see Project 17. 



Fig. 4. Rene Daalder, computer-generated image of a suburban house 
for Daalder’s film Habitat (1997). 









geographic location has become completely inconsequential to the end 
user as the tasks he needs to be performed are constantly in transit 
throughout the global network. Thanks to today s wireless communi¬ 
cation technologies, digital intelligence is rapidly becoming all-pervasive 
to the point where it literally surrounds us like a man-made atmosphere. 
If the Zeitgeist is something we can access because, as the saying goes, it 
is “in the air,” then it can be no surprise that a highly receptive individual 
like Gehry is capable of picking up on the far-reaching implications of 
this “techno sphere” and articulating his connection with its transform¬ 
ative powers in creative terms. 

Given that line of thought, it may be appropriate to look at Frank 
Gehry as a defining architect of our historical moment, a man who is 
intuitively in touch with the future as it is implied by the present. 

To put this suggestion in its historical perspective, it may be useful to 
look beyond Gehry’s own references to the art of his contemporaries as 
a seminal influence on his work. We might consider instead the fact that 
the digital age that is now upon us was instigated by individuals informed 
by the 1960s ethos of breaking down boundaries, of promoting connec¬ 
tion and fluidity over the separation and the rigidity of the existing 
“straight” society. These pioneers of computer technology set into 
motion an evolutionary process that would eventually do away with the 
prevailing man/machine dialectic among architects who, in the course 
of the last century, have been favoring the functional pragmatism of the 
machine over more humanistic “soft” impulses. As it turns out, in the 
digital age the “machine” itself has thrown these Modernist attitudes for 
a loop by proving that computers are imminently adept at embracing 
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Fig. 5. Gehry Partners, model for the Lewis Residence (unbuilt), 
Lyndhurst, Ohio, see Project 05. 


Fig. 6. Gehry Partners, model for the Lewis Residence (unbuilt), 
Lyndhurst, Ohio, see Project 05. 


more “humanistic” tendencies and indeed tend towards a biomorphic 
expressiveness that has been considered anathema for most of the last 
century until the computer validated it. 

In the early 1990s I worked at the seminal Computer Graphics Lab 
of the New York Institute of Technology in Long Island. It was the 
Parc Xerox of imaging technologies, whose alumni would give birth to 
Silicon Graphics computers, George Lucas’s Industrial Light and Magic, 
and Steve Jobs’ Pixar. The challenge at the time was to create simulated 
reality for the motion picture industry, which amounted to reinventing 
the real world in the digital domain, from particle systems that imitated 
the behavior of flocking birds or schools of fish, to the early versions 
of texture maps that would provide the skins for Jurassic Park dinosaurs. 

A parallel universe evolved from pixels, one step at a time, recreating 
all natural processes, from the rippling of water to the twisting fury of 
tornadoes, until ultimately everything that constitutes reality could be 
manipulated in the digital domain. In the process of doing this, the 
notion took hold that the more we would be able to migrate the physical 
world into the computer, the more we would be able to set it free and 
reconsider “reality” from an entirely different perspective. 

During that period I was working closely with programmer 
Tom Brigham who would go on to win an Academy Award for his 
contributions to the invention of morphing. The challenge we had set 
for ourselves was to make a suburban house come alive for my movie 
Habitat , which due to a lack of funds ended up being released minus the 
amazing special effects we created. The images that evolved from our 
custom software showed amazing biomorphic transformations of what 














started out as a standard craftsman house. In the process of letting the 
various algorithms loose on the digital timber we witnessed one example 
after another of the computer’s astonishing capabilities to seemingly 
return the man-made wooden structure to its original “natural” shapes 
of twisted branches and gnarly roots. 

Looking recently at images of Frank Gehry’s shape-shifting iterations 
of the Lewis residence, I noticed many remarkably similar forms that 
strongly suggested that, even though in Gehry’s case there was hardly any 
intervention by the computer, many of his most effective forms can only 
be described as morph-shapes, showing such a prodigious kinship with the 
transformative power of the computer’s algorithms that one has to come 
to the conclusion that the computer and the architect are somehow 
possessed of matching sensibilities. 

Writing about the computer as a design tool, the architectural thinker 
Marcus Novak, who coined the phrase liquid architecture, came to the 
conclusion that “music seem(s) to explain everything ...; it is the 
metaphor with which it all begins and ends.” Undoubtedly a frustrated 
musician like so many of us working in less intuitive disciplines, Novak 
is onto something. In order to learn how software design develops over 
time in more complex media like movies and architecture, we can gain 
a lot of insight from the evolution of electronic music. 

First there was a whole generation of electronic instruments, starting 
with Moog synthesizers, that were able to generate synthetic sounds from 
purely electronic sources like waveform oscillators—a technology that 
was exemplified by the work of musicians like Wendy Carlos, Morton 
Subotnick, and Terry Riley. Today’s generation of computer-based 
architects, who are struggling to come into their own, have learned to 
work directly within the digital environment, in a manner that is similar 
to electronic music when it still revolved exclusively around synthesis. 
This has led to some remarkable designs, most of which will most likely 
never be built, but nevertheless have been of critical importance in 
paving the way for the next generation of computer-based architecture. 

In music, the real breakthrough came about when a very different 
instrument called the sampler superseded the synthesizer as the musicians’ 
tool of choice. Samplers allowed musicians to conjure up sounds from 
their keyboards, sounds derived from a vast library of sampled audio 
sources, ranging from every possible natural and industrial sound to all 
known musical instruments. Thus, as it turned out, electronic music 
started conquering the world with the help of real world input. Today, 
the early synthesizer music, which once seemed groundbreaking, tends 
to sound dated, whereas, for example, the early work with tape-loops 
of German musician Holger Czukay, which foreshadowed the sampling 
technology, continues to have a profound influence on almost every 
contemporary musical genre around. 



Fig. 7. Claus Sluter [Werve] (c. 1380-1439), Mourner from the Tomb of Philip the Bold, Duke of Burgundy, 
Vizille alabaster, 16 V 2 in high; © The Cleveland Museum of Art, bequest of Leonard C. Hanna, Jr., 1958.66. 


In the much more computer intensive visual environment of the 
movies things happen much later than in music, but ultimately both 
media are subject to the same trends: keyframe animation, in which 
a computer operator defines movement by setting parameters for which 
the computer does the “in-betweening,” has been greatly enhanced by 
motion capture, a technique that transfers actual human body language 
directly onto digital characters. Similarly, cyber-scans allow for real-life 
actors to migrate their likeness into the digital realm. As happened with 
music, this hybridization of digital and analog expressions is now revolu¬ 
tionizing the motion picture industry. As a rule, real world input is the 
next logical step beyond digital synthesis, regardless of the medium. 

In this respect as well Frank Gehry has managed intuitively to stay 
ahead of the game. From his spontaneous sketches to the folds and creases 
of waxed cloth, the architect has been introducing elements from the 
actual into the virtual realm all along. Ironically, the critic who compared 
the Disney Concert Hall to a stack of discarded tissues was unwittingly 
voicing his appreciation of Gehry’s sampling techniques. 

Such transactions between art and the real world are of course not 
unprecedented. In order to create the vaulted shapes of his buildings, 
Gaudi, for example, hung chains from his ceiling and copied their 
reflection from carefully positioned mirrors. Drawing a parallel with 
today, we might look at the computer as a twenty-first-century mirror 
that not only captures the real world, but proposes an exchange between 
the virtual and the real that allows the architect to go as far beyond the 
looking glass as he desires, while still helping him to implement his vision 
in the real world by turning data into matter. 
















Fig. 9. Gehry Partners, CATIA rendering 
for the Guggenheim Museum, Bilbao. 


Fig. 10. Gehry Partners, CATIA rendering 
for the Walt Disney Concert Hall, Los Angeles. 



As mentioned before, Gehry acknowledges his debt to the computer 
to the extent that it allows him always to be a few steps ahead of the 
developers by knowing far in advance what it will take to deliver his 
buildings on time and on budget. This has had a tremendously liberating 
effect on him and has been the key to his current productivity, unparal¬ 
leled by anyone of his stature today. But architects will soon be able 
to do much better. From the earliest stages of their design process, the 
computer will be able to support their efforts through instantly accessible 
knowledge of real-world conditions and the characteristics of all known 
materials in the physical world. Computer programs will be able to render 
digitally, manipulate and edit three-dimensional representations of their 
buildings in real time. A virtual replica of the construction site can be 
mapped into the computer allowing architects to work on the design in 
its actual context; and through immersion they will be able to experience 
their buildings interactively from an interior perspective as well. Thanks 
to these new design tools, the creative mind will, to an ever-larger 
extent, be freed from the restrictions imposed by non-intuitive processes. 
All the architects will have to do, as Marcus Novak puts it, is “to learn 
designing by algorithms, then learn to design the algorithms themselves, 
and finally learn how to let algorithms design themselves.” Which is 
another way of saying that in order to push the envelope beyond today’s 
limitations, architects need to get involved in the development of their 
own software. 

Recently, Gehry Partners, under the guidance of Partner and systems 
expert James M. Glymph, has embarked on a co-venture with Dassault 
Systemes, the French company whose CATIA software (originally 





Fig. 11. Greg Lynn FORM, computer rendering of Ark of the World, 
Costa Rica, 2002 (courtesy Greg Lynn FORM, Venice, California). 


designed for the aerospace industry) they have been using, to develop 
new tools for architectural purposes. Once again Gehry has confirmed 
his talent to opportunistically move ahead, while many of his younger 
colleagues are still wholly dependent on off-the-shelf software that is not 
specific to their trade. In fact, the creative output of a whole generation 
of architects today is threatened by the ubiquitous Maya software which 
has resulted in the severely limited aesthetic that characterizes most of 
their work, not unlike the early practitioners of synthesizer music whose 
once groundbreaking efforts were mentioned before. Following Gehry’s 
example, this generation will have to involve themselves proactively 
with the creation of new tools that will finally allow them to make the 
evolutionary leap for which they have been poised since the onset of 
the computer age. 

Greg Lynn, one of the most talented architects of the digital 
generation, once described the different mindsets of analog and digital 
people as follows: “When an analog person boots up his computer in 
the morning he gives it specific instructions about the tasks he wants it 
to perform that day, whereas when I turn on my computer I usually 
start out by asking it, ‘what do you want me to do today?’” In other 
words, the true challenge at this historical juncture, which even Gehry 
fails to meet, is to establish a dialogue with the computer that goes 
beyond the tendency of today’s architects to perceive it as a tool on 
which to impose their will instead of engaging with it as an intelligence 
in its own right. The evolutionary implication for architecture inherent 
in today’s technology is that once the real world has been subsumed by 
the digital domain it can be taken apart and put back together again in 
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truly unprecedented ways. By getting out of the way from time to time 
and surrendering to the computer’s power to transcend reality, a mutual 
expression of genuine spirituality may emerge simply by elevating the 
computer from tool to partner. 

The last thing I want to do in the context of this essay is to venture 
into the realm of science fiction. To determine if artificial intelligence 
is capable of truly intuitive behavior, original thought or autonomous 
creativity, I’ll gladly leave to others. However, for the purpose of this 
book I’d like to remind the reader that it was the computer that first 
comprehended the feeling that flowed from the architect’s hand, 
managing instantly to render it in all its formerly invisible dimensions. 
And if so required it could just as easily see this initial hand-drawn 
scribble through until it finally manifests itself in the form of a physical 
building. This remarkable feat should serve as a convincing demon¬ 
stration that instead of minimizing the computer’s contribution to the 
architect’s creative process, it is time to acknowledge that if genius 
is the issue, some of that coveted human trait has by now irreversibly 
rubbed off on what no longer can be considered a mere machine. 

Which brings us back to the beginning of this essay. When I told 
Gehry about my mother’s stunningly accurate analysis of Rem Koolhaas’ 
handwriting, he was reminded of a similar incident in his own life. 

When he was eleven years old, living in Toronto, his mother took him 
to a graphologist who looked at a sample of his handwriting and 
predicted without hesitation that the young boy who stood in front 
her, known at the time as Frank Owen Goldberg, would grow up 
to become an architect! 

I’m absolutely certain that, had the computer been around back then, 
it would have wholeheartedly agreed. 


